HM511002A Series

1,048,576-word x 1-bit CMOS Dynamic RAM

B DESCRIPTION HMS511002AP Series

The Hitachi HM511002A Series is a CMOS dynamic RAM organized 1,048,576-
word x 1-bit. HM511002A has realized higher density, higher performance and vari-
ous functions by employing 1.3 um CMOS process technology and some new
CMOS circuit design technologies. The HM511002A offers Static Column Mode as iF

N
N

a high speed access mode.
Multiplexed address input permits the HM511002A to be packaged in standard
18-pin plastic DIP, 20-pin plastic SOJ and 20-pin plastic Z{P.

3DDF18C
B FEATURES (DP-18C)
* High Speed HM511002AJP Series
AccessTime ..................... 60 ns/70 ns/80 ns/100 ns/120 ns (max)
* Low Power
StANADY . . e 11 mW
Active.............cooiiall 495 mW/440 mW/385 mW/330 mW/275 mwW
¢ Single 5V Supply (+10%)
* Static Column Mode Capability
¢ 512 Refresh CyCles .. ..oouunvtitie ettt (8 ms) 3pcP200
¢ 2 Variations of Refresh (CP-20D)
RAS Only Refresh HMS511002AZP Series
CAS Before RAS Refresh
H PIN OUT
HMS11002AP Series HMS511002AJP Sereis
Hitachi Pin No.
Din E ~ E Vis Din Vss 3DzP20
WE [z} 17} Dout WE Dout (ZP-20)
fas 3] i6] <5 i [
6 [3] 15) A9 TE NC B PIN DESCRIPTION
a0 (3] 14] a8 N A9 Pin Name Function
a1[g] [13) a7 Ag-Ag Address Input
a2 (7] 12 A 0 A8 Ag-Ag Refresh Address Input
A3[g] 11 A5 Al a7 Din Data Input
/o 10] A4
v ol A2 A6 Dout Data Output
o7 A3 As RAS Row Address Strobe
Vee Al CS Chip Select
o2 WE Write Enable
(Top View) (Top View) Vee Power Supply ( + 5V)
HMS511002AZP Series Vss Ground
TF*1 Test Function
Cs 2 LA Note: *1. TF pin can be connected
Ve 3 Dout with any line or unconnected
WE 6 5 Din provided the voltage level of
N 7RAS TF pin must be kept lower
c 8 o TR than Voo + 0.5V.
NC 10
11 A0
Al 12
13 A2
A3 14
a1 15 Vec
17 AS
A6 18
19 A7
A8 20
017-3
(Bottom View)
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W ORDERING INFORMATION

HM511002A Series

Part No. Access Time Package Part No. Access Time Package
HM511002AP-6 60 ns HMS511002AZP-6 60 ns
HMS511002AP-7 70 ns 300 mil 18-pin HMS11002AZP-7 T0ns 400 mil 20-pin
HMS11002AP-8 80 ns Plastic DIP HMS511002AZP-8 80 ns Plastic ZIP
HM511002AP-10 100 ns (DP-18C) HMS511002AZP-10 100 ns (ZP-20)
HMS511002AP-12 120 s HM511002AZP-12 120 ns
HMS511002ATP-6 60 ns
HMS11002AJP-7 70 ns 300 mil 20-pin
HMS511002ATP-8 80 ns Plastic SOJ
HM511002ATP-10 100 ns (CP-20D)
HMS511002ATP-12 120 ns
M BLOCK DIAGRAM
[+ WE
€S Control WE Contral
Circuit Circuit
le- Din
1/0 Buffer
te~ Dout
U ]\,’ \l
" ") a L]
@ 5 S a| |8
A NERS | el zle o
g <2l 8|8 2|8 ls 8
i 256k || = |®]  asek [EIE| 256k |2 e |P| 256k |3
Z| ol 5 @ Z|z 1 I z
‘| Memory g - Memory [~[~| Memory {gf 3 |o| Memory |-
g cen £l g &l cen |8 cen £ § | cen g
. - o
g Array E E Em Array sle Array :E:'. < é‘. Array e
HERE 51 3|3
& A 3 3
Word Driver Word Driver Word Driver Word Driver
Row Decoder Row Decoder Row Decoder [ Row Decoder |
Row Address Buffer ] I Column Address Buffer l
>
——l A0~A9
a117-4
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HM511002A Series
B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vr —10t +70 v
Supply Voltage Relative to Vgg Yee —1.0to +70 v
Short Circuit Output Current Tout 50 mA
Power Dissipation Pt 1.0 W
QOperating Temperature Topr Oto +70 °C
Storage Temperature Tseg —55t0 + 125 °C

B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (To = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vee 4.5 5.0 55 v
Input High Voltage Vig 2.4 — 6.5 v
Input Low Voltage ViL —20 — 0.8 v
Note: 1. All voltages referenced to Vgs.
* DC Electrical Characteristics (Voo = 5V £10%, Vgg = OV, To = 0 to +70°C)
HM511002A | HMS11002A | HMS11002A | HM511002A | HM511002A
Parameter | Symbol -6 -7 -3 -10 -12 Unit Test Conditions Note
Min | Max | Min | Max | Min | Max | Min [ Max | Min | Max
Operating _ _ RAS, CS Cycling
Current Icct 90 — 80 — 70 60 — 50 | mA trc = Min 1,2
TTL Interface
- 2 — 2 — 2 — 2 — 2 RAS, CS = Viy
Doyt = High-Z
Standby e mA out g
Current CMOS Interface
— 1 — 1 — 1 — 1 — 1 RAS,CS = Ve —0.2V
Doyt = High-Z
Refresh RAS Only Refresh
Cutrent Iccs — 90 — 80 — 60 — 50 — 45 | mA tRe = Min 2
Standby _ RAS = Vi, CS = vy,
Current Tocs S35 = ]3] |3 |™|b,y, = Enable !
Refresh CS Before RAS Refresh,
Current Iocs — 80 — 10 — 60 — 50 — 40 (mA tRe = Min
Static Column .
Mode Current | 1009 — 80 — 70 — 60 — 50 — 40 | mA |tsc = Min 3
Input
I p] age Inx —10( 10 | —10( 10 | —-10] 10 | —10| 10 [ —10| 10 | pA | VN =O0to +7V
Output _ _ _ _ _ Vour = 0to +7V,
Leakage Ito 10} 10 10| 10 10| 10 10| 10 0| 10 | pA Do = Disable
Output Vou 24 [ Vec | 24 [ Voo | 24 | Voo | 24 [ Voo | 24 | Ve | V | Iowt = —5mA
Levels VoL 0 [04 | 0 [04 | 0 [ 04| 0O [ 04| 0 | 04 | V JIy=42mA
Notes: 1. Icc depends on output loading condition when the device is selected. Ioc max is specified at the output open condition.

2. Address can be changed less than three times while RAS = Vp.
3. Address can be changed once or less while CS = V.

s Capacitance (Voo = 5V £10% Ta = 25°C)

Parameter Symbol Typ Max Unit Note
. Address, Data Input Cn — 5 pF 1
Input Capacitance
Clocks Cp — 7 pF 1
Output Capacitance Data Output Co — 7 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. CS = Vyy to disable Dyy.
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HM511002A Series

¢ AC Characteristics (Tp = 0 to +70°C, Vog = 5V £10%, Vgg = OV)1. 17

Test Conditions

Input Rise and Fall Times 5ns
Input Timing Reference Levels 0.8V, 2.4V
QOutput Load 2 TTL Gates + C| (100 pF)

(Inciuding scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycle (Common Parameters)

HM511002A-6 | HMS511002A-7 | HMS511002A-8 | HM511002A-10 | HM511002A-12
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max Min Max
Random Read or
Write Cycle Time tRC 120 — 130 — 160 — 190 — 220 — ns
RAS Precharge
Time tRP 50 — 50 — 70 — 80 — 90 — ns
RAS Pulse Width tRAS 60 10000 70 10000 80 10000 100 10000 120 10000 | ns
CS Pulse Width tsp 20 10000 20 10000 25 10000 30 10000 30 10000 | ns
Row Address
Setup Time tasr 0 - 0 - 0 - 0 - 0 - ns
Row Address
Hold Time tRAH 10 — 10 — 12 -_ 15 — 15 — ns
Column Address
Setup Time tasw 0 - 0 - 0 - 0 - 0 - ns
Column Address
Hold Time AW 15 — 15 — 20 — 25 — 25 — ns
RASt0CS
Delay Time tRCD 20 40 20 50 22 55 25 70 25 90 ns 8
RAS to Column
Address Delay Time tRAD 15 30 15 35 17 40 20 50 20 65 ns 9
RAS Hold Time tRSL 20 — 20 — 25 — 30 — 30 — ns
CS Hold Time tesH 60 — 70 — 80 — 100 — 120 — ns
CStoRAS
Pre-charge Time tsrs 10 — 10 — 10 — 10 — 10 — ns
Transition Time
(Rise to Fall) tr k! 50 3 50 3 50 k) 50 3 50 ns 7
Refresh Period tREF — 8 — 8 — 8 — 8 — 8 ms
Read Cycle
HM511002A-6 | HM511002A-7 | HM511002A-8 | HM511002A-10 | HMS511002A-12 i
Parameter Symbol - - - - - Unit | Note
Min Max Min Max Min Max Min Max Min Max
Access Time from RAS | trac — 60 — 70 — 80 — 100 — 120 ns 2,3
Access Time from CS tacs - 20 — 20 — 25 — 30 — 30 ns 3,4
Access Time
from Address tAA — 30 — 35 — 40 — 50 — 55 ns {3,514
Read Command
Setup Time tRCS 0 - 0 - 0 - 0 - 0 - ns
Read Command Hold
Time to CS tRCH 0 —_ 0 — 0 — 0 — 4] — ns
Read Command Hold
Time to RAS tRRH 10 — 10 — 10 — 10 — 10 — ns
Column Address to
RAS Lead Time tRAL 30 — 35 — 40 — 50 — 55 — ns
G HITACHI
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HM511002A Series
Read Cycle (continued)

HMS11002A-6 | HM511002A-7 | HMS11002A-8 | HM511002A-10 | HMS11002A-12 |
Parameter Symbol - - - - - Unit | Note
Min Max Min Max Min Max Min Max Min Max

o Cotomn Address e | 15 | — | s | = | s ] = | s | = | 15 | = | w16
Output Hold Time

from Address taow | 5 | — | S | — | 3 - 3 - 3 e
(T):;g“;ff;ff; torr | — | 20 | — {20 | — | 2 | — | 25| — | 30 |ns| 6
otumn Address HoldTime | g | 60 | — | 0 | — | s | — [ w0 | — | 12 | — |
Write Cycle

HMS11002A-6 | HMS11002A-7 | HM511002A-8 | HM511002A-10 | HMS11002A-12 |
Parameter Symbol - - - - - Unit | Note
Min Max Min Max Min Max Min Max Min Max

Write Command

Se;; T " twes 0 - 0 — 0 — 0 — 0 — | ms | 10
g;};eﬁ;"e‘m"“d twen 15 - 15 - 20 — 25 - 25 — | ns

Write C d

H;; deTigI“e“t’:)"ﬁ—s twCR 55 — 65 — 75 — 95 — 115 — | =ns
lv,vu‘l’st:v%‘i’;‘:}”l‘m“d twp o | — 0 | — 5 | — 5| — | 20| — | s
%"ﬁgg‘;’;‘l‘: o ewe | 2 | — 0 | — | 25 — | 5| - | 30| — | us
SaneCommandto gy | 20 | — | 0 | — [ s | — | s | — | 0| = |

Data-i

Semap ;ime DS 0 — 0 — 0 — 0 — 0 — ns | 11
gf)}g"T“ime toH 5 | — 5 | — | 20| — | 25| — | 25| — || n
%:;:‘t'; % orr | 55 | — | e | — | 155 | — | 5 | — | us | — | ns

Col Address Hold

Ti(:nl:l::mor Write | TAWR 55 — 65 — 15 — 95 — 115 — ns

Read-Modify-Write Cycle

HM511002A-6 | HM511002A-7 | HMS511002A-8 | HM511002A-10 HMS511002A-12 X
Parameter Symbol - - - - - Unit | Note
Min Max Min Max Min Max Min Max Min Max
Read-Write
Cycle Time trwe | 145 | — 155 | — 190 | — 220 — 255 - ns
RASto WE
Delay Time tRWD 60 — 70 — 80 — 100 — 120 — ns 10
CSto WE
Delay Time tcwp 20 - 20 — 25 — 30 — 10 — ns 10
Column Address to
WE Delay Time tAwD 30 - 35 — 40 — 50 — 55 — ns 10
Output Hold Time
from WE twoH 0 - 0 - 0 — Y — 0 — ns
@G HITACHI
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HM511002A Series

Refresh Cycle

HM511002A-6 | HMS511002A-7 | HMS511002A-8 | HM511002A-t0 | HM511002A-12 .
Parameter Symbol - - - - - Unit | Note

Min Max Min Max Min Max Min Max Min Max

CS Setup Time

(CS Before RAS Refresh) | /SR | 10 1 — p 10— 10 — | 10 - 10 i

CS Hold Time

(G5 Before RAS Refreshy [ 'CHR | 15 | — | 15 1 — | 20 | — ] 2 - 25 — |

gﬁi 1;’.;?:*"35 G o | 0 — 0| — | w0] =} w© — 10 — | s

SC Mode Cycle

HMS511002A-6 | HMS511002A-7 | HMS511002A-8 | HM511002A-10 | HM511002A-12 .
Parameter Symbol - - - - - Unit | Note
Min Max Min Max Min Max Min Max Min Max
SC Mode
Cycle Time tsc 35 - 40 — 45 — S5 —_ 60 —_ ns
SC Mode RAS
Pulse Width tRASC — 100000 — 100000 — 100000 — 100000 — 100000 | ns
RAS to Second WE
Delay Time tRSWD 70 —_ 80 — 90 — 110 —_ 135 — ns
SC Mode CS
Precharge Time tsy 10 —_ 10 — 10 — 10 —_ 15 - ns
Write Invalid Time | twy 10 — 10 — 10 —_ 10 — 15 — ns

SC Mode Read-Modify-Write and Mixed Cycle

HMS511002A-6 | HM511002A-7 | HMS511002A-8 | HMS511002A-10 | HMS511002A-12
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max Min Max
SC Mode Cycle Time
on Read Wiite tsRW 70 - 80 — 90 — 105 — 120 — ns | 12
Access Time from
Previous WE tALW — 65 — 75 — 85 — 100 — 115 ns | 3,13
Previous WE to Column
Address Delay Time tLWAD 20 35 20 40 25 45 25 50 30 60 ns 15
Column Address Hold
Time to Previous WE taHLw | 6 - [ - 85 - 100 - 13 - ns
Output Enable Time
from WE tow — 25 — 25 — 30 — 30 — 35 ns
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HM511002A Series

Notes: 1.
. Assumes that trcp < trep (max) and trap < tgap (max). If trep or tRAp is greater than the maximum recommended

[= BV I ] [

-~

10.

12.
13.

14.
15.

16.
. An initial pause of 100 ps is required after power-up followed by eight or more initialization cycles (any combination of

AC measurements assume t = 5 ns.

value shown in this table, tg o ¢ exceeds the value shown.

. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
. Assumes that tpcp 2 trep (max), trap < trap (max).

. Assumes that tgcp < trep (max), trap 2 trap (max).
. topF (max) is defined as the time at which the output achieves the open circuit condition and is not referenced to output

voltage levels.

. Transition times are measured between Vyg and Vyr.
- Operation with the trcp (max) limit insures that tgoc (max) can be met, tpcp (max) is specified as a reference point only,

if trep is greater than the specified trcp (max) limit, then access time is controlled exclusively by tacs.

. Operation with the tgap (max) limit insures that tg o (Tnax) can be met, tg op (max) is specified as a reference point only,

if traD is greater than the specified trop (max) limit, then access time is controlled exclusively by taA.

twes. tRwDs tcwp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only: if twcs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit
(high impedance) throughout the entire cycle; if trwp 2 trRwp (min), tcwp 2 tewp (min) and tawp 2 tawp (min), the
cycle is a read-write and the data output will contain data read from the selected cell; if neither of the above sets of condi-
tions is satisfied, the condition of the data out (at access time) is indeterminate.

. These parameters are referenced to CS leading edge in early write cycles and to WE leading edge in delayed write or read-

modify-write cycles.

tsrw (min) = tawp (min) + tywap (max) +tT.

Assumes that tywap < tLwap (max). If tywap is greater than the maximum recommended value shown in this table,
taLw exceeds the value shown.

Assumes that ty wap 2 tpwap (max).

Operation with the tp wap (max) limit insures that tap w (max) can be met, ty wap (max) is specified as a reference point
only; if tywapD is greater than the specified tp wap (max) limit, then access time is controlled exclusively by t AA-

tAHR is defined as the time at which the column address hold.

cycles containing RAS clock such as RAS only refresh). If internal refresh counter is used, eight or more CAS before RAS
refresh cycles are required.

B TIMING WAVEFORMS

* Read Cycle
ixe
RAS — 1143
ey \
fase
taco tsr $sry
tcsH
° \ / \
iase
peatemd
inan Lana
(1773
1240
Address Row m Cotumn //////
tacs) taew
=
w //////]/]
Than
tacs
laa tory
Dout Valid Output >—————
IRAC
(7777 Don't Care
0117-5
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HM511002A Series

* Early Write Cycle

RAS —-.\ taas N
&3 - \ ﬂ' \
@('MT_' (/71T

iwce

bwen

v 77777/7777%[~ (/7777711

lon

ionn
tos

LI IR v o i

Din
Dout High-Z#2
Notes) * 1.[/Z772: Dox't Care
*2. twes 2 twes (min}
0117~6
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HM511002A Series
¢ Read-Modify-Write Cycle

tawe

AS ——ﬁ\

laco

[T

T

T

R
Address Row @ Column
,.IL,J - o
WE {f f f {/ M ':r o
w T77TTTTTT T

Dow

144

[ha_

LTI
[ e

.

trac

Valid Output
t
oW

1 7775 Don Care

on7-7

» RAS Only Refresh Cycle

AS \ s/ i N
[ - .‘ﬁ”m
7 NLLLLLL
s L[] Raw'? LT

Notes) #1.[/7777: Don't Care

* 2. Refresh address A0-A8(AX0-AX8)

0117-8
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HM511002A Series
» CAS Before RAS Refresh Cycle

ixc irc

171 iras g
RAS 774 N

e N—

s 1'/////////// A

nwes /1777777777777 7777777777777

Dout High-Z
: Don't care
0117-9
¢ Static Column Mode Read Cycle
RAS =y 1R4SC /
e \
tan
- [Ny tu tast bans
&3 [_-—— ¢ - F__—-—
I—TY \ }/
tasa tRAK tac traL Lamn

Address @ Row A Column 1 i Colunm'i.c " x‘ -Hiallumn:i ljm ///// / //////////
« T X7 A

| taes Lxcw
[ X7 tar
taon tacs
taa taon " 10FF
A valid ' valid Valid - >
Dout N Ouxlput 1 @ OutlputZ Output3
{RAC ore
77774 : Don't Care
0117-10
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HM511002A Series

¢ Static Column Mode Write Cycle (1)

erica,

Powered bv ICJn%%r.com Electron*i-(lzl-tagpéérgerwcé
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ODVRI

RAS & trasc ,
- — it
Inco tsas
— -
Cs \
tasn tran I tasw tanw
rat—d
|
S/, Y Yl
1 2 3 /
tawn Laww
tanw tasw
-twer tasw
twes twen
" \L e Nl Ny
twy twr
—
taswo
isc
tps -lo_L ips ton tos oy
4 R
Din / Valid Valid Valid
Inputl Input2 Inputd /
tomn ! I I
Dout High-Z"?
Notes) *1 7771 Don't Care
#*2 twcsZ twes(min)
o117-11
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HM511002A Series

« Static Column Mode Write Cycle (2)

s ———.\ o

mst

Eng, tans

Y WY |

——t
Address Row Column 1 Column 2 m Column 3
lr_r__) ! K

&l

tamm
[}
twen |
twes twes e
twen twes
wE twea / ._mj/———
k
Inswo v T
tos tom
towx tos tow tos ionr
Valid Valid Valid’
Dnul Hl.h. z"
Notes) 1. : Don't care
*2. twes 2 twes(min)
at17-12
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HM511002A Series

¢ Static Column Mode Read-Modify-Write Cycle

RAS _!( taasc

¥ Y

. taco trw tang
3 —

N F
tanw
tase] | tra

[T tewe I
E tanw H tanw
Address

'ln'——i
fe—— 840} -tgn taniw
tawo

awo tiwao
WE

tawp tiwap

tawp

i i
= ] [l Ly T el
o I RSN X

i = KT

: Don't care.

* Static Column Mode Mixed Cycle

017-13
DaE—
7w . t!r trasc o
IR T S tsc tas tens
cs ty ]
Kl t3e o
X
tamw ! tam
tiwap t
tasnl | tran tasw ‘m WL
‘ ﬁ haw 'l"‘
V3., i 11 Sl WA
tawe tres tsc t t
wE twes tawo
w twen tus p—————————
1 — 4
twer
tos [tow t o3, rﬁ,.,‘,
i f valid Cyalia
P D S,
town [ ] e A It“ —tfe-tacs .
tarw --t—‘iq —1"40;: ( twon oF,
Valid Valid
ot Output 2 Output 5@?———
L Early Write | Read | Read-Modity-Write |
I l | |
: Don't care.
0117-14
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SUPPLY CURRENT (ACTIVE)

vs. SUPPLY VOLTAGE

13
g 1.2
£ A /
2 =
5 1
¢ 08

0.7

4.50 4.75 5.00 5.25 5.50
Supply Voltage Vec (V)
SUPPLY CURRENT (ACTIVE)
vs. FREQUENCY

10.0

5.0
3
;
z
& 10
oo
(o]

0.1

0.1 05 1.0 5.0 10.0

Frequency / (MHz)

SUPPLY CURRENT (STANDBY)

Supply Current fcer (Normalized)

Supply Current fccz, CMOS Interface (Normalized!

HM511002A Series

SUPPLY CURRENT (ACTIVE)
vs. AMBIENT TEMPERATURE

09

0.8

0.7

0 20 40 60 80

Ambient Temperature 72 ("C}

SUPPLY CURRENT (STANDBY)
vs. SUPPLY VOLTAGE

!
CMOS interface

—

10

09 L

08 ,/

Y% ats 5.00 5.25 5.50

Supply Voltage Vec (VI

SUPPLY CURRENT (STANDBY)

vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
16 T 13
TTL interface
14 / 12
3 / 3
—E 12 Va _é 11
g o g 10 \
[&]

A 06 g s

04450 ot 5.00 5.25 5.50 75 20 40 60 80

Supply Voltage Vec (V) Ambient Temperature Tz (*C) 1715
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HM511002A Series

RAS Access Time taac (Normalized i

CS "Access Time tcac {Normalized)

Address Access Time fas {Normalized}

124

RAS ACCESS TIME
vs. SUPPLY VOLTAGE

——]
7\

0.9

0.8

07436 e 500 55 5%

Suppply Voltage Vee (V
CS ACCESS TIME
vs. SUPPLY VOLTAGE

1.3

1.2

11 \\

1.0
0.9 —
08
0.7

4.50 4.75 5.00 5.25 5.50
Suppply Voltage Vee (V)
ADDRESS ACCESS TIME
vs. SUPPLY VOLTAGE

13

1.2

TP

\

1o

09 E—
0.8

0.7

4.50 4.75 5.00 5.28 5.50

Suppply Voltage Vec (V)

G HITACHI

RAS Access Time ¢#ac i Normalized

€8 Access Time facs (Normalized)

Address Access Time fax (Normalized)

RAS ACCESS TIME

vs. AMBIENT TEMPERATURE
1.3
12
1.1

/

10 — el
0.9
0.8
0'70 20 40 60 80

Ambient Temperature Tz (°C)

CS ACCESS TIME
vs. AMBIENT TEMPERATURE
13
12 /
1.3 Pt

]

0.9
0.8
0'70 20 40 60 80
Ambient Temperature Ta ("C}
ADDRESS ACCESS TIME
vs. AMBIENT TEMPERATURE
13
1.2 /

—r

g
A

0.8

0.7

i] 20 40 60 80

Ambient Temperature Ta (‘C)
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HITACHI/ LOGIC/ARRAYS/MEMN S53E D ME 4495203 001831y T55 MHIT?
B PACKAGE INFORMATION ’

- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
*DP-16B * DP-18B
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. HITE
PACKAGE INFORMATION — SJE D 44945203 0018315 991 .

* Duakin-ine Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
« DP-22N *DP-22NB T-90-20
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51E D W@ 4496203 001831k 828 -HITE—PACKAGEINFORMATION
¢ Dual-in-line Plastic HITACHT/ LOGIC/ARRAYS/ME” Unit: mm (inch) Scale 3/2

« DP-28C - * DP-28N T-90-20
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53 E D WE u4uSb203 0018317 7b4 EEHITE

PACKAGE INFORMATION —
oﬂg;agqn-||ne Plastic HITA(HT/ LOGIC/ARRAYS/MEH Unit: mm (inch) Scale 3/2
*ZP-20 * ZP-24 T-90-20
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.5} D WN 4496203 0018318 LTO MEHIT2 —_ PACKAGE INFORMATION
*Flat Package (M-bend Leads)  77ACHT/ LOGIC/ARRAYS/MEM  Unit mm (nch Scelo 3/2

* CP-20D ® CP-20DA

T-90-20
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*

* TFP-20DA
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8.2 max
(0.323 max)| 4 |
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18.40 (0.724)

10

0.50 (0.020
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SIE D B 449L203 00LA3L9 537 MBHITZ
HITACHI/ LOGIC/ARRAYS/HEN Unit: mm (inch) Scale 3/2
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